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mn&] mmm 

ffi5t#ft©#Sf£(S£> TIB (1) (2) <D^-mfr-^<Dm%fclZ¥3j3(Dm 

'Pte<tl&4lffa<Dl¥MUmt t 1, yyl, nul, n s 1 fasBMffi^ 

MfB^fc< ht>4 #ft©#^{K^t t 1 , yyl, nul, ns KC^^t^ 

mm'P*<£ : b4%\»i(D#m®Lmt t l, yyl, nul, nsli:, frfgEfS 

t t 2 =max {m 1 — t t 1 + 8 , y) • • • 1 ] 

y y 2 =max {m 1 - y y 1 + S , y) • • • [j£2] 
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nu2= max (ml-nul + 8, 7} ... 3 ] 

n s 2 = max {ml — nsl + S, y} ... 4 ] 

iggtt2, yy2, nu2, n s 2 &^feS#Itfe'J, 
mm% ftlffe# n - /\° x 8l3f #flf! tt, 

^ftfeWtt2, yy2, nu2, ns < £ % 4 #|&J{C 

fiZg £ ft&Bf &®ffi 5: U *f a® il tc Miasm £ j&DM¥^ § 

& j: # / * t=. izm&mm m <d & m v % t ir m l , i&sa^i®^ k d t 
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[ff*3C9 ] m&m i bt*^ 8 ©v^ma* i ^dH*©H^a^ 

y, 
y> 

i t £ ttgt f S WflMM^Ss. 

[It*® l l ] 3t$£ 1 Lgt*g l 0 ® v^fftfr 1 ^lcfB«0®#^i 

&v%fg 2 6 a Z'pft < £ z> # v -mm?- % x*$> y , 
ma* 
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T, 

Itrfa^ 1 e> M<fr Jt^ £ # fib, <Z>M»Jt§P £ ^ T tuSBm 2 & £ ttia IB 
[0 0 0 1] 
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mmmmx & * ^ y tr =l - # _t -e m%i t & tc & <d m u >? ^ & & mm l r=. 

[0 0 0 2] 
[0 0 0 3] 

ic n - /tx&S d t ^fe & „ 

[0 0 0 4] 
[0 0 0 5] 

<fflr*gcl> 

m-rmmmm^ k&^t. a - r? x mm<Dttmwm & is tt mmrnm \z m h x , 

Jig (S6~7) 
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[0 0 0 6] 

o 

[0 0 0 7] 

<»#3C2> 

fe^M (S2~5) fcfc, mS*lRf©*SfiUB!S:. TIE ( 1 ) (2) ©V^tlfr- 
[0 0 0 8] 

«T# (l) ©#«IS^/hSWn«, ^4M^fc«5lH*fc©JB«tt (J£*T r# 

[0 0 0 9] 

m<D%^mmmm. (x^yflHs&if) #«*©«/>&«{* 
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[0 0 10] 

m&J&IBL (0 3) jc^StiSi^K:, ^*¥-&»*«fcBfc*^*££#«TIB 

its, b£o im^^s^is**^ >©«#ji±K:^'r* Q r 

fr&v^„ 

mis foam®®, aw v % £ £ n s o 
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[0 0 11] 

© pS# ^ffflbt H<£tf£¥!l5£ £ fx e> m& 

[0 0 12] 

jc8B«©»9!tt> l *fclifll^2 KiB«©lIr«#yiI#S£K:fe 

aHJcll^v^TJtffib (S3), ^&<fc%4#fa©#£IK«Co^T¥*£*fc 
«^^W > T> ; &mSZ:i:{Ci:y#^^©^'filml S#«> (S4) , &t<£< £ 
=b4^lRf©#IB{KSt t 1, yyl, nul, ns It, ^imltCl^^ 

t c^:i~4] <D4¥mmmm^mnvx. 

t t 2 =max (ml-ttl+8, r) • • • C^l] 
y y 2 =max {m 1 - y y 1 + 8 , y) • • • [^2] 
n u 2 =max {m 1 — n u 1 + 8 , r) • • • [^3] 
ns2=max {ml-ns 1 + 5, 7} • • • [^4] 

ifilitt2, yy2, nu2, n s 2 &#ft*lMtMS 5 ) &f?^3Mre& »J 

#fafK#n-^;*«JimHHU 2#«>fcJB«£ t t 2, yy2, nu2, ns2 
Icj&DT, 4>&< £%4#fa£&giT£MS®ifi©M#J£^ : &&5£L (S6), 

ttmmmizmmmmztam^-t zrnft (S7) s#jires>*i 
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j^r, Di£i~4] izj3kztiz>#mB^m<D!m®L& ca] , cb] tcov>Tm 

[0013] 

[A] Mml £giplcLk^>tfl$&^gre&£ 0 
V^ £ f$3HBm 1 t£{g < 3& 5 „ 

#I«(Itt 1, yyl, nul, nsUOMStS. £©H#tt, 

feints s&tti«v>£^£*i& 0 

ft ff_fc © & £ £ IS < -T 5 d i: =fe> «r fg £ * o T v ^ s . 

[0 0 14] 

cb] mm (mi + 5-7) z±mmtist^ cj^;*) t*&s 

o 

#SMH£#Hffi (ml + 8-r) &±ia<&4:. max^|^[cfi<oit;^{S 1 r «fc 
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y=fc/h ZL(Dm^. [5£l~4] CDtflMS*tt. r ©ffltcMKStl*. 
LfctfoT, «3e>^K:iiS««3i3a;iftcjaH'r*i:JRt)ns r@lfiiJW±(Z)#^<e( 

ov>rii, ^Kfic/N-r^x^a (n&itmtfM&m) zn-tz-nnftv. 
±ma> [a] , [b] izmmvr^^oiz, c^i~4] <D&ffi&&m&&m* 

o 

[0 0 15] 
<3ff*3U> 

(S4 i~s4 3) * : ?-mM7 : -*<D2mm&>±<?>&mmzm'3^rm®L 
_tsa^T* * ^ -mm?- *<D2 mma±(D^mmizm^xm^(Dm 

[0 0 16] 

<fflt^5> 

(S4 1-S4 3) te, »|SI«t3lt{r©3t79-W*"5 s --*K:36cyv^TSHKtt 



1 0 



£fJIE4$ 2001-3008873 



#2000—09 8937 



[0 0 17] 

<ff^6> 

^t, m®&wfe^m (S4i~s43) it. ffifejj\n!<D#mmmz. m^^i 

[0 0 18] 
[0 0 19] 

) 

[0 0 2 0] 

ig^j&^o ^©^> ±mhr~mjs(z>m*zM&&t>ii:x. mmm^(D^^^ 

[0 0 2 1] 

<SN^7> 

(S4 1~S4 3) jfctM h/t^^JSffe©*^-®**?-**^ 
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[0 0 2 2] 

(S51), fcfflbfc^KJCfcfJSbT, #SH6(ScZ>lfffifC;J3tf 
*WCD4#«fl©*#5fsS:Hr3E'rSiii (S5 2) $r#|^i:-rs„ 

[0 0 2 3] 
<H^9> 

^H*i:bTn-A°X^S?:Jgt-z:i: (S2 8, S2 9) Sriffafc-rSo 
[0 0 2 4] 

#*Wlf*K:*fl/THu n-/***yii&i63fc^ 
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g Bfcfe x mt&-t Z Z. t & 2£ ifi £. £ . 
[0 0 2 5] 

<m#mi o> 

ftfcM&oHitS:, ^©Mt^cam^M^Kifc WSHift^it fe lift/Ml K:^- 

jS-rs^isLffi-effins-rs (S2 7) ^ *. 

f!l|igt§ 0 bfc^ot, n-/t^ffi3S€:^b'r*IWWlll(Z)tr-^««MiaiS*K:*fc 
[0 0 2 6] 

<flt*El 1> 

m&ig 1 1 icbs*©i§^»> st*^ i u i o w-ttup i ^icis*©m^ 

*y§l#iS»ci3v*T, #ffiv^ifefc, Sft^&^b 

TMt^<Z){gV^2fe££4>fc< £%>^i-*:fr9-ii!Hfc"7*-*T»&*K ^2-fe 
©ME-rsWiiKov^ |g2&£fgl&©&^£££&^irffi#Jl!fC (S2 5) 

mffimz&toz&mmffi^m (S2 6> #M»ra#iET?:£fcfefe£*tisHBS: 
, mi&*m^Tm2&izwzm-tz>m2&&Kmm (sso) ii&^u fen* 

[0 0 2 7] 
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<m#mi 2> 

fe«7C#JK (S3 0) iz&^x. H2-fe©j¥ffiicffiffl-r«Sgi-fett, n-/\'x#i 
1 fiT-fc £ r £ i: f S . 

n - /txflyatc & 1 feto v*t » y >f & » s» ^ - # anemia $ 

HO IT, «2£&3u«"tS. £<Z>»^ ^l^^LT, ^2felC?gA-r&y 

ft if) £#v^y, fc#«rtBi: ft*. 
[0 0 2 8] 

<«#^ 1 3 > 

tfaTfgilftSo m2fe#CM#Jfc*fcSfffcfcjm^*ft*f©^IS& 

# < ^ t # "Tig £ * y . mm&m&mmmm zmm? s ^ # «rtB £ ft * . 

[0 0 2 9] 

<»#^ 1 4 > 

ff:£3l 1 4 tcaB«<B»W«u 1 ft ^ 1 3 JC8B«<©Wfll«i?i*iS 

ioi©m*jt^ zmnmiz m u tc -r & ^ t £ t t « . 
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s mwuDmti & mm tc m < 3 1 # z . 

[0 0 3 0] 
<»#3U 5> 

v \ -rti 1 £ icia* © ± X <D # WS £ £&fr 2 * & f=. #> © H#^3S ^ n ? ^ X± tfiaft 
r <z>sb&£#A ©BMi^ a 7 =? A & 3 y t? a - # ±x*m? -t z> r fc * »; 

[0 0 3 1] 

^fift© rom* ^ev ic^^-r^o 

CPU) H:, ^^tifcfaSBIB^^^H^a^n^^A^^^mbTllfi 1 

[0 0 3 2] 
<tt*Sl 6> 

ami, VfMS l 5^:M^^7l 1 ^IMIISicgitS. 
[0 0 3 3] 

[0 0 34] 

<m 1 



ttifE# 2001-3008873 



#2000—098937 



izmm^ti^^mz^ij^ ^mmz&^x±mmmm{fczm&-t2>w>& : &$>z> 

o 

[0 0 3 5] 
[0 0 3 6] 

£ (X5^y:/s 2) . 

[0 0 3 7] 

4 («R, ft, $4#>_t, »»T) ttl.yyl.nul.nsU 

m^m^mmmt 1 1 : 

t t 1 = aX(|FG[i,j]-FG[i,j-l] | + |FG [i , j] -FG [i , j+1] |) + bx ( |FG [i , j+1] -F 
G[i,j-1] | + |FG[i-l,j]-FG[i-l,j+2] | + |FG [i-1, j] -FG [i-1, j-2] |) + cX(|FG[i, 
j+l]-FG[i, j-1] | + |FG[i+l, j]-FG[i+l, j+2] | + |FG [i+1 , j] -FG [i+1, j-2] |) 

• • • [5£5] 

«#l*!©#3B4SlKy y 1 : 

yy 1= ax (|FG [i , j] -FG [i-1, j] | + |FG [i , j] -FG [i+1 , j] | ) + bx (|FG [i+1, j]-F 
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G[i-l,j] | + |FG[i,j-l]-FG[i+2,j-l] | + |FG [i , j-1] -FG [i-2, j-1] |) + cX(|FG[i+l 
,j]-FG[i-l,j] | + |FG[i,j+l]-FG[i+2,j+l] | + |FG [i , j+1] -FG [i-2, j+1] |) 

• - • K6] 

n u 1 = aX(|FG[i,j]-FG[i+l,j-l] | + |FG [i , j] -FG [i-1, j+1] |) + bX(|FG[i-2, 
j+1] -FG[i-l,j] I + IFG [i-1 , j] -FG [i , | + |FG [i , j-1] -FG [i+1, j-2] |) + cX(|FG 
[i-l,j+2] -FG[i, j+1] I + IFG [i, j+1] -FG [i+l,j] | + |FG [i+1, j] -FG [i+2, j-1] |) 

- • • [5*7] 

M#)T-%\»l<D#m®L&n s 1 : 

n s 1 = aX(|FG[i,j]-FG[i-l,j-l] | + |FG [i , j] -FG [i+1 , j+1] |) + bx (|FG[i-2, 
j-1] -FG [i-1, j] | + |FG[i-l,j]-FG[i,j+l] | + |FG [i , j+1] -FG [i+1, j+2] |) + cX(|FG 
[i-1, j-2] -FG[i,j-l] | + |FG[i,j-l]-FG[i+l,j] | + |FG [i+1, j] -FG [i+2, j+1] |) 

• • • D£8] 

[0 0 3 8] 

f^Htm 1 ZW-m-tZ Uf^S4) 0 

ml=(ttl + yyl+nul+nsl)/4 - • • [5£9] 

[0 0 3 9] 

m^X. ny\f=L-^it. 4^|qI<7)#^St t 1 , yyl, nul, nsl 

t t 2 =max (ml-ttl + 5, r) • • * KlO] 
yy2=nax {ml-yy 1 + 6, y) •• * Kl 1] 
nu2=«ax (ml-nu 1 + 8, r) • ■ • Kl 2] 
n s 2 =max {ml — ns 1 + 5, r) ■ ■ * Kl 3] 
(MAH 8=0, r=0) 
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4#|6j(Z)!i®£(gt t 2, yy2, nu2, ns2?:ia}t5 Uf«^S5) 0 
[0 0 4 0] 

7£lC. n>lfrL-#tt, 4^r&ICD^iK^t t 2, yy2, nu2, ns2l:E 



K14] 

D£;i 5] 

[5*1 6] 

8] 

yy, nu, ns?:lfi)S Uf7^S6) 



m2 = t t 2 + yy2 + nu2 + ns 2 
t t = t t 2/m2 
y y = y y 2/m2 
n u = n u 2 /m 2 
n s = n s 2 /m 2 
4#l«Jtf>M#Jt;^t t 
[0 0 4 1 ] 

dZlT% ^tyifzL-^l^ jtftI*FG [i,j] lCJSi2Mlfi£j&n* 5 P*lfU 
G[i,j]= {FG[i,j] 

+ kXtt (F G [i, j-1] + F G [i, j+1] ) 
+ kXyy ( F G [i-1 , j] + F G [i+1 , j] ) 
+ kXnu (FG [i-1, j+1] + F G [i+1, j-1] ) 
+ kXns (FG [i-1, j-1] + F G [i+1, j+1] ) } / (l + kX2) 

• • • K19] 

(££u kjin-^^aflDSRs^sm-rsjiac*!. k=i/2) 
n-7\ o ^^a^©^w*G [i, j] fcum-rs Uf^s7) . 

[0 0 4 2] 

=l>bf3L-^«, ZKZ)n-A°X^SI^C?)*|-^H^G [i, j] ^^EU_htC 
[0 0 4 3] 
its Uf^S9) „ 

tt, frfcJ&M^®^^®^-^©^*^^^ Uf^^Sl 0) , 
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[0 0 4 4] 

cm i (ommmm<D^) 

®3(1)~(5)M:, jgl ©||S£^ffilc£#£n fa 
[0 0 4 5] 

f-#-e&£o 3©s§i=r. Hfc^fr©^ u^L&#e>. sras 

[0 0 4 6] 

03(3)1*. 4¥M®Lm<nmn?% [5£5~8] tCfcV^. Jfc«j£»&a=l, b 
-£©a-,r?;*#t3l&. ®2lC^$ti-5 ^ffil:lS^i>7>f>L c_t 

[0 0 4 7] 

H3(4)tt, #SMK«©ffm5S; [5£5~8] JCfeVNT, Jfc«j£«&b=l, a 
= c = 0 £ It, *^J6JgJ«©n-7 , «^«L3aS:lfibfc®#'7 2 -^'e»«. 3©l§ 
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T, lll&;fr£S:ftfcfc<J!fcoT'v*S. 
[0 0 4 8] 

E3(5)(i, im&BMDWrtt [5^5 — 8] iCfcl^T. Jt«5fe««:a = b=l 

^©n-/^«i3fiB:, @2ic^$*i£J:e>tc, rtfM^>f > l c ±<Dmmm i"< 

[0 0 4 9] 

(» 1 ©^JgJ&»©«J£«) 
[0 0 5 0] 

£v*T, ^ili&IS^y-OLc RiTrsBltfc^-f > L n 

fcSK3t*r&. fit, rtie>^-T>Lc, LnJbJCEV^T (litKSin 
Ba&fev^TM^) H3RH©4#«£S&-€-ft-f*i:£«>, 3©##g&ffij£Jfc*5T?ilIf|£ 
•t S 31 i: IC «fc y #3BHHS&lltttJ*r*ltf J: V*. 
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[0 0 5 1] 

TfBO 2 1] •fcffiV*T#Ng«£t t 1 ,y y 1 SrUffiLT 

«S*l^©#SiKIt t 1 : 

t t 1 = aX(|FG[i,j]-FG[i,j-l] | + |FG [i , j] -FG [i , j+1] |) + bx (|FG [i-1, j] -F 
G[i-l,j+2] | + |FG[i-l,j]-FG[i-l,j-2] |)X s + cX (|FG [i+1, j] -FG [i+1, j+2] | + | 
FG[i+l,j]-FG[i+l,j-2] |)X s • • • K2 0] 

«*Rr©*S«ffiy y 1 : 

y y 1 = aX(|FG[i,j]-FG[i-l,j] 1 + 1 FG [i , j] -FG [i+1 , j] |) + bx (|FG [i, j-1] -F 
G[i+2, | + |FG[i,j-l]-FG[i-2,j-l] |)X s + ex ( | FG [i , j+1] -FG [i+2, j+1] | + | 
FG[i,j+l]-FG[i-2,j+l] |)X s • • • K2 1] 

0 K10 1-10 7] 5:M^TI©S$:I{i}bTfe«!:V^ 
ty= ttl-yyl • • • K101] 

us=nul-nsl ••• K10 2] 

t t 2 =max { - t y , 0} ■ • • [Si 03] 

y y 2 =max { t y , 0 } ■ • • K104] 

n u 2 =max {— u s , 0 } • • • [Si 0 5] 

n s 2 =max {us,0} ■ • • [S10 6] 

if tt2 + yy2 + nu2 + ns2==0 

then tt2=l, yy2 = l, nu2=l, ns 2 = 1 [Si 0 7] 
[0 0 5 2] 

ZL(D [Si 0 1 — 1 0 6] T'fcfc, 7^©Mbfe^a®(D^-MiC^$4xTV>S 
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[0 0 5 3] 

±.m<DWM<i)T°&. Mtefc-t* 2^-|ni©rt, £*>£>fr l^imtf^lcovNTn- 
IC |g & L, T V \ £ # ft IC *f L T &C J -i X 3r - £ ^W. "T Z> d £. tfi M £ 

So 

[0 0 5 4] 

^2©^Mi}i, *#si~3, 9~i 6 izmmo&mizttfo-t&m^'ti* 
7l i ©iifit^s. 

51C&, f-^/Ul emtMlfffl^^'J 1 7 (Sf$£ 1 5 

mzisfc) 1 8&if^«»sti«. Mifi^^'; 1 i\z 

V ^ A £ ^ * ft b m -t 2> o 
[0 0 5 5] 
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-;WC*&oT. G [O, A] , R [O, A] , B [O, A] 0>^~ffrfr 1 o<Z>W 
[0 0 5 6] 

^fif [i, j] TIB© K2 2-2 7] fcH^U $S:£l&J<Z>#gf 

filC v 0 &£TfW&fo<Dl¥M®LmC h 0 zw-mtz, 
Cvl=|G[i, j-1] -G [i, j+l]| • • K2 2] 

Cv2 = (|G[i, j-l]-Z[i, j]| + |G[i, j+l]-Z[i, j] |)/2 - • [^2 3] 
Chl=|G[i-l, j]-G[i+l, j]| • • K2 4] 

Ch2 = (|G[i-l, j]-Z[i, j]| + |G[i+l, j]-Z[i, j] |)/2 • • K2 5] 
CvO [i, j]=Al-Cvl+A2-Cv2 • • [3; 26] 

ChO [i, j] =A1 - Chl+A2-Ch2 • • K2 7] 

(fc£U ZteR, B^m-fr<DmZ8im?Z>o *fc> Al, A2lZM&&mT* 
&*J, 'J>&< £%—!5lZl¥mT*2b2> 0 ftmmiZteA 1 = A 2 = 1) . 

[0 0 5 7] 

®xf7^s2 2 : #mmma>¥-mitmm 
mz. mmmmm 1 5 ^hkscvo, choicer, ria© K2 8 

, 2 9] &/BVNTi£$^i£$:£y. «lCv, Ch^IfiltS. 

Cv [i, j] =(4-CvO[i, j]+CvO[i-l,j-l]+CvO[i+l,j-l]+CvO[i-l,j+l]+CvO[ 

i+1, j+1] )/8 • • • K2 8] 

Ch [i, j] =(4-ChO[i, j]+ChO[i-l,j-l]+ChO[i+l,j-l]+ChO[i-l,j+l]+ChO[ 
i+1, j+1] )/8 • • • K2 9] 
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Cv [i, j] =CvO [i, j] 
Ch [i, j ] = C h 0 [i, j] 

[0 0 5 8] 

So 

IKSUKCDWS. : Cv[i, j]+thO < Ch[i, , HV[i, j] =1 

mmm<Dmj£ : ch[i, j]+tho<cv[i, jifc&au Hv[i, j]=-i 

#fatt*»©«£ : -tfBJSWi HV[i, j]=oi:ts 

thOli, G (i, j) ©i:ye)SW0~2 5 5©i^ 0~gil 

o;g^©gn») 

[0 0 5 9] 

©^5="^ 2 4 : G©«ra^ 

*ffl»^©»-&:FG[i f j]=G[i, jlfcf* 

:HV[i, j]=l fcbtf, FG[i, j]=Gv 
^TOttf)^ :HV[i, j]=-l FG[i, j] =Gh ilfS 

3frft44t*Z>^-& : HV[i, j]=0 FG[i, j] = (Gv+Gh)/2 

JifBOGv^itJfGh^ T^^ffi-efeSo 
Gv=(G[i, j-l]+G[i, j+l])/2+Cl-(2-Z[i,j]-Z[i,j-2]-Z[i,j+2])/4 
Gh=(G[i-l, j]+G[i+l, j])/2+Cl-(2-Z[i,j]-Z[i-2,j]-Z[i+2,j])/4 

[0 0 6 0] 

©X-^y^S 2 5 : RfcJ:tKB<Z>feM^g! 

DR[i, j]=R[i, j]-FG[i, j] - - • [^3 0] 
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DB[i, j]=B[i, j]-FG[i, j] • • • [S3 1] 

[0 0 6 1] 

±TlZR<Dmmtf&Z>m& : FDR[i, j]=(DR[i, j-l]+DR[i, j+1] )/2 
££lCR<Z>®il#&£t§-,ir : FDR[i, j]=(DR[i-l, j]+DR[i+l, j] )/2 
^ftlCR©M^^^>S«^ : FDR[i, j] = (DR[i-l, j-l]+DR[i-l, j+l]+DR[i+l, j 
-l]+DR[i+l, j+l])/4 

±TlZB<Dmmtf2bZ>m& : FDB[i, j]=(DB[i, j-l]+DB[i, j+1] )/2 
£*{CBCDM^*^S^: FDB[i, j]=(DB[i-l, j]+DB[i+l, j] )/2 
m$>lZB<Z>Wmtf$>Z>m& : FDB[i, j]=(DB[i-l, j-l]+DB[i-l, j+l]+DB[i+l, j 
-l]+DB[i+l, j+l])/4 

[0 0 6 2] 
§Xf^S 2 7 : GffilQfgOttBffim 

m&WM&l 5li, G^ra-fiUC-OV^ M3a8Mi^©:g:;MiGmax, :R/jN«Gm 

«*HJ£)Ut©»-& : FG[i, j]>(Gmax+Th4)&£>k£. FG[i, j]=Gmax£-r& 
ft/MttJ^T<Z>^£ : FG[i, j]<(Gmin-Th4)fc£>}£, FG[i, j]=Gmin£:i-& 

[0 0 6 3] 

©x-^^^s 2 8 : G^fraifttc^f-rsn-A'x^JS 

HfiM&aaas l 5 tt, G^Mtico^T, £i ©^^i:|^^co^i^|6c#n 

(a) HSi<z>IU&^£lM*aitc. ^T©G®i|icov^:frfa&#n-Ax&3S 

(b) #il^S3;ftTVN£^GWimc-c>^T&, ^^#n-;UM5:^ 
[0 0 64] 
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mfritmtt, yy, nu, n s ^IffifS (Xr'V^S 2 8T'lfCi»Jt$& 

Tm P _DR[i, j] = [FDR[i,j] 

+k X tt (FDR [ i , j-1] +FDR [ i , j+1] ) 
+kx yy (FDR [i-1 , j] +FDR [i+1 , j] ) 
+kXnu(FDR [ i-1 , j+1] +FDR [i+1 , j-1] ) 

+kXns(FDR[i-l,j-l]+FDR[i+l,j+l])]/(l+kX2) - • • K3 2] 

Tm P _DB[i, j]=[FDB[i,j] 

+kx tt (FDB [i , j-1] +FDB [i , j+1] ) 
+kX yy (FDB [i-1 , j] +FDB [i+1 , j] ) 
+kx nu(FDB [ i-1 , j+1] +FDB [i+1 , j-1] ) 

+kXns(FDB[i-l,j-l]+FDB[i+l,j+l])]/(l+kX2) • • - K3 3] 

) 

FDR [i , j]=Tmp_DR[i, j] 
FDB [i, j] =Tmp_DB[i, j] 

[0 0 6 5] 
@^f'^S3 0:R, B<DW.7K 

FR[i, j]=FG[i, j] +FDR [i , j] • ♦ • K3 4] 

FB[i, j] =FG [i , j] +FDB [i , j] • • • [S3 5] 

m&mm®! 5l±, &>±<D£z>lZlsT#.&>t^ FR[i, j], FG [i , j], FB[i, j] 
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[0 0 6 6] 
[0 0 6 7] 

l^ot, ffimmmiznm? ^> r # nsmn 

& i&Sc b &m * frtew m. z m & z a # -e ^ s „ 

[0 0 6 8] 

tf- L Ti^Hi© - * #M iSMi iZffiiiz-t 2> <D & ® < r £ £ . 

[0 0 6 9] 

[0 0 7 0] 

©HMS§i5it -&^^e>R (b) &j&#£^-r£jc&£»j, n-/^^ 

;>fX^$?^^- ^lAtS^M 5: Witt * r T? £ 5 . 
[0 0 7 1] 

oihmm8is 1 5 12. mmA<D&n&G&&ftiz^^Tm&i£m$:$i&>. *<on. 

^ifc^fc^JMLT, R (B) fej£#JC □ - A';^:®^-^ Ife^ot, R (B 
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[0 0 7 2] 

(^2 <Z>£JftftB©*iM*£) 

zti^PSJgStie&O^fctfcv^ feM^ £>^5t; L £ R (B) IC^fbTD 

m-TSZlillCj:*;, R (B) <DU-rt7sym*:iEm\ZftoZ. n-tfHimn&Zo 

tut if) izM-t^u-^^m^m^x^x^o zwrn^iz. mm^m-kmrnx^ 

[0 0 7 3] 

3 ©£«?#»> 

2a»JBH±©fe«*€:«fl|-rSjfiLK:4f»€:^'rs. 

sat, &3<z>mMMmiz^^T. *aiaft©irm»ffs:ttwr«. 

SrMSfSc fcfc, RGB 3ffi©6«##»oTV*&V^##K:H:, JSim&S&ft 
[0 0 7 4] 



2 8 
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m3 (Dmrnmrnx-^ ^0i9{cMstfcRGB3s®Mii^^t, tib 

<D [5£1 1 0~1 1 3] ^gffilt, i*T J ^JSlCJ3tt<5#Ng&^&:£#>S„ 

m^m<D4¥m^mt 1 1 : 

t t 1 = ax(|FG[i,j]-FG[i,j-l] | + |FG[i, j]-FG[i f j+1] I) 

+bx(|FG[i,j+l]-FG[i,j-l] | + |FG[i-l,j]-FG[i-l,j+2] | + |FG [i-1, j]-FG[i-l, j-2 
]|) 

+alX(|FR[i,j]-FR[i,j-l] | + |FR [i , j] -FR [i , j+1] |) 

+bl X ( | FR [i , j+1] -FR [i , j-l] | + 1 FR [i-1, j] -FR [i-1 , j+2] | +- 1 FR [i-1, j] -FR [i-1 , j- 
2] I) 

+a2X(|FB[i,j]-FB[i,j-l] | + |FB [i , j] -FB [i , j+1] |) 

+b2 X ( | FB [i , j+1] -FB [i , j-l] | + 1 FB [i-1 , j] -FB [i-1 , j+2] | + | FB [i-1 , j] -FB [i-1 , j- 
2] |) 

• • - [5£ 

110] 

i^^MSyy l : 

y y 1 = aX(|FG[i,j]-FG[i-l,j] | + |FG [i, j]-FG[i+l, j] |) 

+bX(|FG[i+l,j]-FG[i-l,j] | + |FG [i , j-l] -FG [i+2, j-l] | + |FG [i , j-l]-FG[i-2, j-l 
]|) 

+alX(|FR[i,j]-FR[i-l,j] | + |FR [i , j] -FR [i+1, j] |) 

+bl X ( | FR [i+1 , j] -FR [ i-1 , j] | + 1 FR [ i , j-l] -FR [ i+2 , j-l] | + 1 FR [ i , j-l] -FR [i-2 , j- 
1] I) 

+a2X(|FB[i,j]-FB[i-l,j] | + |FB [i , j] -FB [i+1, j] |) 

+b2 X ( | FB [i+1 , j] -FB [i-1 , j] | + 1 FB [ i , j-l] -FB [i+2, j-l] | + |FB[i, j-l] -FB [i-2, j- 
1]|) 

• • - D£ 

111] 

m#>±j3m<D#mumn u 1 : 

n u 1 = aX(|FG[i,j]-FG[i+l,j-l] | + |FG [i , j] -FG [i-1, j+1] |) 
+bx(|FG[i-2,j+l]-FG[i-l,j] | + 1 FG [i-1, j] -FG [i , j-l] | + |FG[i, j-l]-FG[i+l, j-2 
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]|) 

+al X ( | FR [i , j] -FR [i+1 , j-1] | + 1 FR [i , j] -FR [i-1 , j+1] I ) 

+bl X ( | FR [i-2 , j+1] -FR [i-1 , j] | + 1 FR [i-1 , j] -FR [i , j-1] | + 1 FR [i , j-1] -FR [i+1 , j- 
2] |) 

+a2 X ( | FB [i , j] -FB [i+1 , j-1] | + 1 FB [i , j] -FB [i-1 , j+1] | ) 

+b2X (| FB [i-2 , j+1] -FB [i-1 , j] | + 1 FB [i-1 , j] -FB [i , j-1] I + 1 FB [i , j-1] -FB [i+1 , j- 
2] |) 

• • • K112] 

msbTJj&HD#M®Lmn si: 

n s 1 = aX(|FG[i,j]-FG[i-l,j-l] | + |FG [i , j] -FG [i+1 , j+1] |) 

+b X ( | FG [ i-2 , j-1] -FG [ i-1 , j] | + 1 FG [ i-1 , j] -FG [ i , j+1] | + 1 FG [ i , j+1] -FG [ i+1 , j+2 

] I) 

+al X ( | FR [i , j] -FR [i-1 , j-1] | + 1 FR [i , j] -FR [i+1 , j+1] | ) 

+bl X ( | FR [i-2 , j-1] -FR [i-1 , j] | + 1 FR [i-1 , j] -FR [i , j+1] I + 1 FR [i , j+1] -FR [i+1 , j+ 
2] |) 

+a2X(|FB[i,j]-FB[i-l,j-l] | + |FB [i , j] -FB [i+1, j+1] |) 

+b2 X ( | FB [i-2 , j-1] -FB [i-1 , j] | + 1 FB [i-1 , j] -FB [i , j+1] | + 1 FB [i , j+1] -FB [i+1 , j+ 
2] |) 

• • • K113] 
_t5£lCfcV^T, FR[0,Ah FG[0,Ah FB[O.A]«, RGB3ffi(Z>fe 

mmiZjSVfZ>OfiAm&<D&mX*&Z> 0 al, a, a 2, bl, b, b2 

[0 0 7 5] 



3 0 
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tc Rfc£-f s d £ # nrfg £ & & o 

[0 0 7 6] 

©ftS^feM'fil 5: M v> X % <fc v^ 0 
[0 0 7 7] 

%fcw?Lif. rm<D mi i4] <D&t>iz. * : 7-mmT-*<D2mm&>±<D 
&mmzm ^xmrn^mm^r- $y*$. -r^m^> ^omwr- * y tco ^xm 

®&ZWfeLX*j£\<K 

Y=aXG+bXR+cXB ••• Kl 14] 

[0 0 7 8] 



3 1 
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[0 0 7 9] 

m^(Dmmmm(om.mmm^'D^x\%. mzommmm (04) t. 

, H2©HJg^^ (05) ffl^f^S2 8~S2 9?:^ 

f7^S4 1~S4 5{:ftAfet)0T*$>6. J£*T. r CD^M3P#tCo ^TWim~r 

[0 0 8 0] 

RGB V^"f t tl©'fe"??&-5^$:^fc"f t , £TZ [O, A] Hmm^^o ) 
M#|HKZ>#3g£(St t 1 : 

t t 1 =pl X ( I Z [i , j] -Z [i , j-1] | + |Z [i , j] -Z [i , j+1] I ) 

+p2X(|Z[i-l,j]-Z[i-l, j-1] | + IZ [i-1, j]-Z [i-1, |) 

+p3X(|Z[i,j+l]-Z[i,j-l] | + |Z[i,j]-Z[i,j-2] | +|Z [i , j] -Z [i , j+2] I) 

+P4 X ( I Z [i-1 , j+1] -Z [i-1 , j-1] I + 1 Z [i-1 , j] -Z [i-1 , j-2] | + 1 Z [i-1 , j] -Z [i-1 , j+2] 

I) 

• • • K124] 

y y 1 =qlX(|Z[i,j]-Z[i-l,j] | + |Z[i,j]-Z[i+l,j] |) 

+q2x(|z[i,j-i]-z[i-i,j-i] |+|z[i,j-i]-z[i+i,j-i] I) 
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+q3X(|Z[i+l, j]-Z[i-l, j] | + |Z[i,j]-Z[i+2,j] | + |Z [i , j] -Z [i-2, j] |) 

+q4 X ( | Z [i+1 , j-1] -Z [i-1 , j-1] | + 1 Z [i , j-1] -Z [i+2 , j-1] I + 1 Z [i , j-1] -Z [ i-2 , j-1] 

I) 

• • • K12 5] 

&&±1i$!<D#m&m n u 1 : 

nu 1 =rlx(|Z[i, j]-Z[i+l, j-1] |+|Z [i,j]-Z[i-l, j+1] |) 
+r2X(|Z[i-l,j]-Z[i,j-l] | + |Z[i-l, j]-Z[i-2,j+l] |) 

+r3X(|Z[i-l,j+l]-Z[i+l,j-l] | + |Z[i,j]-Z[i+2,j-2] | +|Z [i , j] -Z [i-2, j+2] |) 
+r4X(|Z[i-2,j+l]-Z[i,j-l] | +|Z[i-l,j]-Z[i+l,j-2] |) 

• • • K12 6] 

m#>TJ3faO#M®Lmn s 1 : 

n s 1 =slx(|Z[i,j]-Z[i-l,j-l] | + |Z[i,j]-Z[i+l,j+l] |) 
+s2X(|Z[i+l,j]-Z[i,j-l] | + |Z[i+l,j]-Z[i+2,j+l] |) 

+s3X(|Z[i+l,j+l]-Z[i-l,j-l] | + |Z[i,j]-Z[i-2,j-2] | +|Z[i,j]-Z[i+2,j+2] |) 
+s4X(|Z[i+2,j+l]-Z[i,j-l] | +|Z[i+l,j]-Z[i-l,j-2] |) 

• • • K12 7] 

fc£iu _t5£ic;j3v^ z[o,A]tt, m m^-* org <oo ft Amu iz&m-t 

^>RGBVN-rtl^©^t-e^>-5o pl~4, ql~4, rl~4, sl~4 J£, #M 

[0 0 8 1] 

mnm.<DMmzm^avy iffoTt J:v^ 0 mx\t wi24] ©is 33c 

p3X(|Z[i,j+l]-Z[i, j-1] | + u-|Z[i,j]-Z[i, j-2] | + v • |Z [i , j] -Z [i , j+2] |) 
(fciEU u = v = l/25gg^#£bVO 

[0 0 8 2] 

@^f^^S 4 2 : #^&MtCfctt£:£faBa<Dfi*iggP 

o 



3 3 
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(a) t t l = t t 1, yyl = yyl» nul=nul, n s 1 — n s 1 

(b) ttl = ttlX2, yyl=yylX2, nul=nul, n s 1 = n 
s 1 

^Wim tmmw (ft) tiz?^ ym^Eaymm^c^mmm^iz 

Sl/T, JtfB (a) (b) (DV^•rti*\ VN&3glcS!i©S#£jgvN§;fr&if £ 

[0 0 8 3] 
@^fy^S4 3 : m#it;^<Z)&/£ 

ml = (t t 1 +y y 1 + n u 1 +n s l)/4 • • • [S12 8] 

m^X. mmmmffil 4#ffiJ(7)#>§|{6tMt t 1, yyl, nul, ns 

t t 2 =max {ml-ttl + 5, y) ••• K129] 
y y 2=max {ml -y y 1 + 8, y} • • • [^13 0] 
n u 2 =max {m 1 - n u 1 + S , y) - • • Kl3 1] 
n s 2 =max {ml-nsl + 8, y) • • • [^13 2] 

6 = 1, r=0) 
4^[oI<D^{K^t t 2, yy2, nu2, n s 2 
*fC. Hf««LaaP 1 5 tt, 4#|njtf>8mgt t 2, yy2, nu2, ns2£ 

m2=tt2+yy2+nu2+ris2 • • • [5$ 133] 
tt = tt2/m2 • • • [5S134] 
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yy = yy 2 /m 2 



K13 5] 



n u = n u 2/m2 



K13 6] 



ns = ns 2/m2 



K13 7] 



4^l6l©a»Jt^t t , yy, nu, n s fc^&S., 
[0 0 8 4] 

33T% ®##«lgB 1 5 f«FG [i,j]CMi2Wllt£2jnS¥i£U 
Tmp_FG[i,j] = {FG [i,j] 

+ kxtt (FG [i, j-1] + F G [i, j+1] ) 

+ kXyy (FG [i-l,j] + FG [i+l,j]) 

+ kXnu ( F G [i-1 , j+1] + F G [i+1 , j-1] ) 

+ kxns ( F G [i-1 , j-1] + F G [i+1 , j+1] ) } / (l + kx2) 



(&£u k&u-rt^mmv&zzmmt&mm* wxiz. k=i/2) 

[0 0 8 5] 

Tmp_DR[i, j] = [FDR[i,j] 

+k X tt (FDR [i , j-1] +FDR [i , j+1] ) 
+k X yy (FDR [i-1 , j] +FDR [i+1 , j] ) 
+k X nu (FDR [i-1 , j+1] +FDR [i+1 , j-1] ) 

+kXns(FDR[i-l,j-l]+FDR[i+l,j+l])]/(l+kX2) • • • K13 9] 

Tm P _DB[i, j] = [FDB[i,j] 

+k X tt (FDB [i , j-1] +FDB [i , j+1] ) 
+k X yy (FDB [i-1 , j] +FDB [i+1 , j] ) 
+kXnu(FDB j+1] +FDB [i+1, j-1] ) 

+kXns(FDB[i-l,j-l]+FDB[i+l,j+l])]/(l+kX2) • • • K14 0 



[5£ 1 3 8 ] 



3 5 
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] 

) 

mmmmmi ±m<Dj3fa{k&u-rtxmmt>mw±mz-D^x% i Ti>fc 

FG[i, j]=Tm P _FG[i, j] 
FDR [i , j]=Tmp_DR[i, j] 
FDB [i , j] =Tmp_DB [i , j] 
[0 0 8 6] 

*nmm\z. ±&v&mmmmiz&^x&mmm<DW%.£*>bizmmm 

[0 0 8 7] 

(fl 4 <Z)||^«*©ffi£«C if) 
[0 0 8 8] 
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[0 0 8 9] 

©X^-VZfS 5 1 : 2gI©MIffi 

SCCt, CCymtS. 

CC t = (|Z[i,j-l]-Z[i,j] | + |Z[i, j+l]-Z[i, j] |)/2 
CCy = (|Z[i-l,j]-Z[i,j] | + |Z[i+l,j]-Z[i, j] |)/2 
[0 0 9 0] 

M^MSB l 5 &<z>^#5££W£i-£ 0 
(CCt>BWth) and (CCy>BWth) 
2iS(5lgCCt, CCy#if*>e>%W'filBWt hSrJtEIo 

^ifcpl-2, ql~2, rl~2, si— 2&<£^U l^&®fg|^©#$i!Mtf>^£fcp3— 4, q 
3—4, r3— 4, s3— 4£it J $>LT, M&®ilfm<Z>#$(^©W#^£ffiT£i*-5o 
2«|^©^CCt, CCy<^«l^#||#BWt h £T®o 

pi— 2, qi— 2, n-2, si— 2*m j $>-tt£¥VT, mt&nmmonwiMcD^is-m*: 

[0 0 9 1] 

2, ql-2, rl— 2, si— 2£-tfn{CU ra-fe®ilW<JD#$[Mtf>#I&p3— 4, q3— 4, 
r3-4, s3~4£l tCi"S 0 fif I^HIiU^lC, Bt^SSP 1 5 te, 

M-fe®f?tlf <Z>4f$^<Z>^ffcpl~2, ql— 2, rl— 2, si— 2&11CU IfTfeMilS© 
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4#$tM<Z)#I£p3~4, q3~4, r3~4, s3~4?:1? U ICtS, 
(b) MSiliBfeliiCD^tS^r-^ 

2, ql~2, rl~2, sl~2&1fmcU |^&MifS0)#a:Mtf>^ifcp3~4, q3~4, 
r3~4, s3~4£ 1 iCfS. iS^gil^»Tbfe#^^ % ®Hi#L3SgI$ 1 5 

M^H^©#^©^ISCPl~2, ql~2, rl~2, sl~2£llCL. ^-feMfjil^tf) 
#&it0>&lfcp3~4, q3~4, r3~4, s3~4£ 1 K~? £«, 
[0 0 9 2] 

ftfclEflfcKltt, G«^©te*lCfeV%Trl, slttR|feMSia©iJ#«£©#»i:ft 
*J. RB^©fi[*tc33VNTr2, s2te|^&m5iiH©#a^©&£&:£ 
. G&^TbvRB&^jWCfSCT. rl~2, sl~2©M£3SlC =& <fc 3© 

^izit. ±mmmizmvr^^t>iz > n~2, si~25:-#[:M6Bii©#iiio 

[0 0 9 3] 

T«*&H©3Sftfcfc©&iSgJBUfcy, ¥*&«rftfe© UT%«fcv* 
„ i©J:-5fttt^«rft^iSK:J:y, -Sfca-Wft3S«ttf!lWT^"5rtBi:ft«. 

[0 0 94] 

3H««ftif<Z)3E»i&€:»#3S»f»©IE«*i:— StS*rv^S. L^Lft*«e>, 3© 
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[0 0 9 5] 
[0 0 9 6] 

[38JE0>£frJH] 

<8N^ l > 
[0 0 9 7] 

2 > 

^# (2) <Dmmmz&misTm®i&vmzfiozL£.K£v. Mmmm 
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